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Abstract of JP831 61 25 

PURPOSE: To improve the resolution 



exceeding the diffraction limit by emitting the 
light from a light source to a mask, diffracting 
the pattern of the mask, diffracting the 
diffracted light through a projection optical 
system, and reproducing the pattern on a 
sample to be exposed. CONSTITUTION: A 
mask 1 is inserted between a projection optical 
system 2 and diffraction gratings A, B, and a 
diffraction grating C is inserted between the 
system 2 and a wafer 4. In this case, the 
gratings A, B, C are simultaneously phase 
gratings. The light R perpendicularly incident 
to the mask 1 is diffracted to zero order 
diffracted light R0, + primary diffraction light 
R1 and - primary diffracted light RV on the 
mask surface. The light R0 arrives at a point 
AO on the grating A, and the light diffracted in 
the - primary direction is diffracted to + primary 
direction at the point BO on the grating B. 
Thereafter, it is diffracted at the point CO on 
the grating C via the left end of the pupil 3 in ± 
primary direction, and arrived at two points Q, 
P on the image surfaces. 
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±B^ * * tfV* * — V £r IeUtT 5 Xg £ , 

[B»**3] ^aa*. 

IsWr b fc ft £ K «■ ±lca«-f- 6 &J£ft^m £ > 
tt«»3t^» fe <Oft £ EWW 5 * 3 <0 EWf t , 
B»3©ia^SI:OTIcEBSttfcK»*«B-t-SK» 
^645Ifc*r»ifct« af2&3feglBo 

£ i-*W#3S 3 B4fe£>af£Kft3£Bo 
[MM 5] 3tai(*»Lfc««^<0*«:HRBIJfe^*«r^ 
LT-^^WRatU iB^^JbO'^-^fclffln* 
N A. »/h*M : 1 J: IP *S«L* 

-£6 n £ K J: 9 ±Bgfi±t-^*~- is*Mj$L'tZ>jimK 
fcswc, ±E^£±Ea*#¥*©l«fc±E*«i:¥ 
f¥ft*l©III*H*^4r#U IIMBSS 1 ©EI*f»^^ <fc 9 

7 ] ffiia* i OS jfr*fr?<o£i««H p i 

1/ (1.42'NA) ^Pl ^i/NA 

*i^tt*L<. ±bjs i oiisfft^^^ra^ss p i . m 

1/P3 = 1/P 2-l/(M - PI) 

[Mfjfc3fi9] -hlB» 1 <O(Hl9f»^<0JiiaSS*l5d^* 

^^*®*^3fe^8EI*Z 2, Z3lt J5i£ 
(Z3-Z2) /P2= (Z3/M+Z1 • M) /P 1 

<d mm zmtc-r r t &«p» t -r s n** 5 b^osus 



[miO] JLBS& 1 <D\3\ffi#^ ±CjB2<0IsI5f» 
^ 2fct5±IE* 3 ©H»r»-T-«)#RBttB, JbBKSltf) 
lnItJrft^\ ±IBJB2<oiHl*f»^. Rtf-LB*3<0lH!*r* 
^£Rtt*#aES«<B«ff. RTf±mm2<D\ElVt#* 
©J«»* v «BlW**»ONAatt«B/JH»*. 
«HFt±ISS«offiBBB«^JCBi:r, ±B^*^®£& 
ffifl>MG>iKSt#*/h ft 5 <fc 5 fcK* Lit r i t 

MB#Jll 1] ffirE*2 0lElSf»^<offiW^»3P2tt, 

P2^l/ (1-2 • NA/M) 

1 2 ] fftBIg 2 & t^* 3 <D|g«»^W:. 

[HM14] mXK^nBfBlOlilVfMH^oinK:. 

^2-z 1 'NAtDmKomyt^f-^zwittzbti* 

id, ttrB^^^<oii:±XfiKT(c, ^^^±<^±B^l 

- ^ i: «tf*«3aHB«tra*i-5» 2 
^4r-i/fcHltrB3t«*«riMIR"r*A\ Xtt, ±BftJ 

[»*4 1 5 ] SfrRIalWtt^tt 1 »:5clHl*r»^-Cfo V > 

»«*lRli:Mftj6rrtHDia:«fc(*i:UX, mttfctteZ 
X 0 (-ll2M«JE$nTV^^ r t *®mt-fZ>m&m 5B 

6] fitrB-7**f*, i^WMteffii/^ 

W««i 7] MB^^^t^ MB* 1 <DH*f**©Ji 
JHXt^*lRl lc*SCr, »fe*W^WlBft^^-v«:*i- 

1 1-5 5 B«^«»«3t*& 

[W*«l 8] MB^^^ft, ^IB® l (omtfT^com 

[»*«1 9] «TB*lolfiI»f»^-^i(rB*«o|R|S:, 
ONA^r, 

0. 5<NA<n/2 
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mt¥-ftti:$8i<D&mfflMP l U/(i.42-N 

A) ^Pl^VNA) <&*l[Hlffi»^£WU ±E» 

§-e y ^ ^ - y <7)t $ tL5 J: ±is^x 

^ ^ Md^&NllcJB 2 ©IfilSrte^ i:l3 coisIJf 2 

[W3ft:«2 1] ±IB»l, *2&t«B3 0|gI«f»^^« 
»#fRj|*«L<, ±BKlOI«rltfOSIMflPl, 
*2©|sWf« ; J L «>SIBm»P2, *3©|Hl*f»-?-<Dffll«l 

1/P3 = 1/{M • PD+1/P2 

[»*3g2 2] ±B* 1 ©EHffflHK ±fEfg2 0[H]#r1& 
-3\ Jtt/±B»3©lHllff*frT'0#K««k«, ±B»1<0 
E«*H?\ ±E*S 2 ©liltf*^ Jtt*±ElS 3 ©Elifftt 
^M*tt*#»WKR^BW, &^±IE»2<Z)lHl#f»^ 

*fc^£±B*«©ffi«BS«fcJSCT. JtE^**ffi£« 

[M««2 3 ] afrBSS^iWESS i om#f»^Fcow*c 
»E-#rtfc*hr*<w*z i 'Nabt-c, aiBJSJB^ 

f*#2 • NA • Z l©a*^^-^«r#"*-*!ft». Xfl, 

-bBatoft'^-vi-J: 0fWRS;hJfc«#«***«-h-T? 
b»*i-*«««r* v *-5rfc*r»l»t-rSIII**2 012 

[0 0 0 1] 
[0 0 0 2] 

J»uyX©MpjR (NA) KKJt0W-5fc«>* JSfcft 

[0003] m^&&m%m<»M&&*isb\z.fa±. 



uLsiy y^77>faff<o?», fgi*^ S3 4i^ 

f)i4 9l (iM^^^-^AtfcflK 1 9 9 4¥, 

[0004] m'&m<DM&m&, i£&<d±&®$t 
m&&&ttzxm&^<^ti*&t>tix^z> 0 

3 fg9-5§\ ms 5 3l^b!8 5 91 (1 9 6 8 

m t£f&C£>*XT^S 0 r(DH^lo^&H 2o 

>"X3RS:iii8£ia\ «{TC*2<0»^A?*-:xfcfi;fea 
[0 0 0 5] 

BM*)«fctJ:5fct5Wi] L^L^^b, ±B« 
[0 0 0 6] *-f«ft#<0*fc«S<t:tt. (i/>-X) 

A r Fx^i/-r U-f (R« 1 
9 3nm) 3&SRR#^*^fettS 0 X. l^X&thRtfJR 

sgjbaiajea^ a»3t^5R<oNAtto. 6~o. 7*s» 

«tco. 5 */NA, ««fflffi«V7 bifcSrffl^fci** 
f*0. 3 X/NAU&XhV, fi£oT, ±ia«»*^& 
WBNA{fcOR*&JB^"Cfc. O.UmW/^ 

ls i<o^a«{b*cm«*ffiffl^a:*:3&ssi**3K"Cv> 

S*SrlRH*^«J£"f-5 ^ b nmfrxmMb ftot^S. 
[0 0 0 7] «^Iil»flS*S:ax.6wtSrltt 

ti^r u jg u r tt v * v > b v * 5 rae^as & o fc 0 ^ 

oo^^-YV-r?>fcfe oliJi ti3t ** tm L < ««l b 
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T, L s I co^fi^Sr*^.fc»&, i^TUt>*fflfi5ii: 
v > * v > t v ^5 R3JS/£ j&s & o fc 0 

[0008] &mm#m*<owdm'<* 

[0 0 0 9] 44&H0>0J0BftHU 
T\ ^o^#/^g|^^>r— /vKfcHtv^«WW7*rl3li*l!:«i 

M-T 5 L S I O^ft^MlCig Lfc»»fflr3t*feSr««"t- 
[0 0 10] 

iBSttWi^ »iPl ffiU ^/ (1.4 2 
lOESte^Rtt* ±BfB 1 ©0*f»^»c 

izm 2 omxfr?- tms (Dmmfrn 2 &<omm** 

[0 0 11] f&l<D\B\$T#?<Dm9i%:\Z&Q^X?s*# 

-^(D&zfomcnzi-rztctbic^ ±mmi, m2& 

P2-1/(M« P l)^H««r«fci-«(cK^i-S, 

x> -Lisas 1 ©ia*f*-?«>±iaa6K*B^6>«)**iB« 

(Z3-Z2) /P2= (Z3/M+Z1 • M) /PI 

<&M«£»fci-«i-K*-r3 0 s&fc. P2^i/ (1 
-2 • na/m) -e*)5^^KU\ m 
2, » 3 ©ia*r*^©R«Mk &\3\mfe*<DmwmtiL 

a^tt% &mmm>*m£2-z 1 -na^i©s*^ 



[0012] fc*5, BtrlBIfii«f*^-tt l »c5clal«f*^ i: 

^<o«M*iRifcaieft*iR]«>K««r«jiLT, 
m^±% ftn-tZo &kwsct 

n^Sl *9*#V«*T?«fcU mEa»***«>NA 
Sr. 

0. 5 <NA<n/2 
[0 0 13] 

*f # tt, ^®±<£> # p> a & tmmcm e> wr o -c u* v \ 

[0 0 14] **W©ff«tRW-t--5fcae>|c, 
J;5«r«©JDB3ffl«:«*feiit«urRWi-5. 

^^^^r, #>^^ii:^^ ^tcm&kmwzmw intern 

^<D^i^<Dm s: F^m2 a, b. c s d (Ct^^ V^tlO 
la-Cb, 2 : l«/h*¥»iat-l/yhl^ l^TC 

[0 0 15] «*3te^*t?ii«"^^^Sr^iiLflaW 
Ufc^ (12a) , 2 1 IdSKAltLfc 

HfiM**2 3©i2 4 2 O^^iRiJ) Srilil 

/ (2NA) (|IlNA=sin0 o ) ir^^o 
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Zb. H2bld^LfcJ:5iC0ftlsI«f*3ftSM«Lr**fc 
2 9 (H+-A*MID fc#bT*»lcia«**sfeC* 0 
-<DTcit>, IB^ffiii-ctS**:<oiHl*ffttt2ffiFi*!9, 

(4 N A) *^±t5 0 

[oo l 6] «****fc#Hb«M«r*ffl-r5t 
(02 c, «B¥ofc«)^^^lHl*f3te^o»:3t2 7 #84" 

# (I"Cli+lM2 8) tfrtt^ffiSriligU ftSa^JR 

*s*«r3Sjn?#Sfcie>, fcfclWMi^ttO (4N 
A) hftZo L*»U h/wco^b^fflv>^ 

[0 0 17] Wit-. *»WO-»«i^S<5<3te^*^*3 

»*«««:Hll!:^t. H1©***I4, B2©S*3t 

[0 0 18] Kc^pHAMUfc^R^^^ffi-C 
0M)tR0, + lSclSffrttR 1 x -l»ClHlSf*R 

l' tenttrSftSo o#:*ROttiHi*f»^A±^AO 

fcgU *^T?-l**fl|lC|HlJfS*Vfc*r*. |Hl#f*^ 
B±<O^B0T?+ l»C^{i:|Hl*f*tl/^:«, «3 GR0 
5<D|*HR!j) <oa£*«rS|-C|5l*f*7-C±©^C0-e±lR 

X, +lft|Hl*f*RlHt» 0tfT*&^-A±<D,&A 1 

^Bl-e+lSc^lftlclSJrdttfclB, l3^«It 
imifr^c±<o^ci-c±ift^fpj^iHi*f$tt, -^ttt) 

^©JiCO^Q, PicmtZo — ^A0-C+l^|n3 
lc:[Hl^£;ft^c0#:ftR0' <!:-l#;[Hl#r3tRl' Kttl" 
53tKf*, ±3zE0 2 3fe»03feKi:3fe«6 (0*-£#i 

^c±(0^;c o x± l ft^fR)^iHltff^tu*®±o^c 

P, Q' tC^i-So tfcoT. P^-Ctt-^^^-ClHlSf^n 
[0 0 19] (HI 2 a) ttt^Zt, m—<DN 

tmm<D%>%:tmibtiz>o (12 b) -era 

0****^4: ur5EA^fefe!&^*<olHl#r*b*»«B5 



L t * 1 4 a v h 5 ^ h r AJ-C t £<bl£. 

H^^fcaS/fH-S* (03 
a) , o»0|fr**fB»br5i*«)ffip^|il*Mlfe#-r* 
+ l^R + ir-l^R-^^-rs^, 
fttt*/ (SNA) ir*5 c r*U3\ i^^lSifi 

s^/ ( 4 n a) *k *&mz£9mmtoft 

»vsLBkofo±&'simb&z>o wt^mc&^xm 

«>HMlfc:J:*K Jt«<OWC»UT**3fclHl*rft«rt>oia 
*r*Rl"*-C(ISriftai**5r. 4: as^ti £ f3 , SiE 
H8W»G>«*:2tt, BP*>A/ ( 8 N A) *-C8Mft££ft 

[0020] *$m<omm*y- v ^mmmi&o&m* 

e>»wr*fc»c«>J:5lc4« (0 4) o ErF<0ttW-e 
l^[H]W3t<D^Sr%xS^c0i:'rs o &ffi_bCD^Pri> 

2 0C»HT|,X.5 (04 a) 0 #B&C0*H£tt:, 

fKUL*.* - £f£#5 (04 b) o flP*> % 0 4OS^, 
0 4 b£>:&£>:7 — y ^[Hltfr&ri s 04 a <D£EM(DM(Dtp\C 
I/i, 04 bOfe07- i) ai[Hl^f*^04 a cOfrfllJOtt 
<Dft;:JLx.3o ^<Db%, &PX-lEL,<mm£.£h% 

[0 0 2 1 ] (1) 2O(0l^l^^^±0M 

[0022] (2) 2o<n*^? Y/vfi>, 2o<nm<om 

&x*mm Vsxmm-t 5 r. t . 
[oo2 3]mmnn Kxowgtir 

[0 0 2 4] ftd^^T, BJfft^C It f ' 

A^tr^ii?) f h ufe^co^-y^injfTlfe 

[0 0 2 5] 

u(x) = F[Sp(f-f) • Zo(f-f')] 

f 1 =±sc 

f*=± (SA-SB-SC) 

f[ ]f±:7-y34Hft, p(f)ttl«H«:, o 
(f )«t^^7-y3iiHiifMfc, xttn^raMa. ftt^ 



-5- 



mm&mmm, sa, sb n sciiigjf^A, b, c<d 

«rSrt% tot, 
SA=SB+SC 

f "=0 

f , =±SC©HJ6Ffc#L-r*fcf '=0i:/j:S 
3B«r#Sr^dS-e$So BPt>2o©»p(f ±SC)*^ 
LT lo^)7^ h/Vo (f tdS-C^So £b 

3SBftSn<0|gn % 3-*ZA, ZB, ZC£r, 
SA-(ZB-ZA) = SC-(ZB+ZC) 

[0 0 2 6] ±<©*#^^«ifi«ei<0T"C3B/h*M : 1 , 

B, C^IPA, PB. PC, ^X?mt\B]Vtfe^A, 
BM^BiZA, zb, IU*f»^-cfcaffl«ffiMoE«z 

[0 0 2 7] 1/PA=1/PB-1/(M'PC) 
(ZB-ZA)/PA=(ZB/M+M- ZC)/PC 

X/NA^PC^V"2 ■ VNA 

[0 0 2 8] 0*f*fr?A, BF±, tt«»M&5ri:iS 

ffiffi3EW»^-C*> o T fe fi«3ft«3EW«^T?fc o T&flt 
5 <D */ y =i >-»fkBI*r%^5 - v^0rffi»« 

©«a»*fctt*i-*#!Wfc$. 

tau freaks* 5 

[0 0 2 9] 0Jff»^BO*tE««rJB*r*ndsl J:9* 
nasi/n£fr5o ^--e, SfelJiigjTlfr^BtoJSIJHSr 
«««»«Sl/ntftft/!:*»ffc«t>l/nl=:iRl± 

i-5 0 £G>»fi\ ^^«-t»r*J;>JlHi»HI©*#*:lHi*T 
t5o mW^BiXS^WloJSSf^si©*^ 



«Mfc*iRi±tt»bnftv\ sine >o. sfofiOtB^mn 

\/nk<d H*r«HF B *c A*f1" 6 S 19 *f ft tt 

IsJSffe^BirafioraoJBSf^n^-r*^, sin 
8=NAcoft*-eiHWf»7-B (IttOJtt&ffiiB bfc 0 R3t 

a* * x/n- ic^ie AM-r s \mm x / n a # 

sin0' = U/PB+sinfl) /n = 2NA/n 
<tft«9. 0*<9 0gT&£fc*6<D3i#f3: s NA<n/ 
2tt£Z>o Mhs **i*ft*NA=n/20*¥** 

Mb^'Ico^yXMItL^V^ tot, 
n-fe^(c*3V^iimffiffi$ttTV^NA0. 6iS(Dfi 

mi. 3) u-c»«rtttf, rkkucnasti. 

y h^x?%m\<^ti&, 7k&7 >y>(D i $L<D$Z& (3 6 
5nm) t?t>, 0. 1 vm$XT<OMifog.1>mbtlZ>Ct 

<OA»fttttta&T*#VNfc«>/ »«Sittte«:«;Offl3t«» 
[0 0 3 0] «±^»*tt±Taff*!l5fiia«rfi3eu> lalff 

[0 0 3 1] RK, ^PJ(C*5^T^*r-<t^^oi/> 

[0032] sue, ^^■etttt*****:*^ 

2 ^r^ttT r. ft & ©»©«S:aBftS r t &m*i bv\ 
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» t$k<D& (Q^) (OmcO^m 0^3:2 -NA' 

ZB) ±|E£§g|<7)2^^^^ LT 

^(Dm^bm^M : 1 -efeofcftbtfs ^X?**^^ 

1 : l*>***b&ftv\ «<Dte<0##&gH$1-3fca& 
[0 0 3 3] «tC«3fc3aSdS<B;T 

lc# ASttfclaIJf»t?-lc J: y> @*r*tufc*l»© 5 

iiiai-5fi(cB*jc*^i-s3fegft«ttieT-rs c <t tcft 
[0034] 13};, ioiJiK-c^u^ij^ Hi±fc: 

«\ f '= 0 CD^^ Ll^^rft^D^T, f" = ±2(SA 

* u< ftv\, in i <o***»c*5v^r rtb«r*^6fc«)*!: 

PA^ 1/ (1-2 -NA/M) 

^i"ftf^<tV\ r CO^^, -^^^-ClHlSfA 2 -NA/M 
"ClHlSf^ttfclHlJf* (Hll^Rl) ^«^6lEl*f«^A 
icJ:S+l^fRl<^lHlfff3t (Eli*Al3&»b*-r5^Cj» 

[0 0 3 5] #4K, *»W©***"Cf4, 



^OX 1 X 2 X 3 I, O Y x Y 2 Y 3 I „ ^U?OZ 1 Z 2 Z 3 I 

^**lM^SI#0T4W*wf4fcftv\ ua>u rft 

teifc^ 0 c^S«^ ft *^3R "C 5 t iRfe-f S 
fc, X 2 X 3 = Y 2 Y 3 =Z 2 Z 3 J:»K OX.X2 + X3K 
OY 1 Y 2 +Y 3 I, S.t50 Z 1 Z 2 +Z 3 I <D%*fi>)$L~gtb ft 
So lt^E^^r^50X 1 X 2 X 3 I^bOZ 1 Z 2 Z 3 I 

tc^s^isojfeafte^trOYiYaYa i &mmt tTl 

*r*-rs*IIWc*rt-*JR*w + ( s ) ttlt±^Httfc#» 

*-*-*ja»JciM-*iRS6w-(s)W:, ***©*ttttt*> 
f)w+(s)i:iW^lt^^o **W-eW:. 

[0 0 3 6] w + (s)£w-(s)^Lttft?;f, Cft^r 
(s)= {w+(s)} - (w-(s)} <|r, m± (13 6-CWt 

- i ^ s ^ lojfiffl) -e^<bit-<-c-h^^$v>S6 
^x.tb«<ti\ -;*f , Aw±(s)tt. #IeI»r»^oifi: 

= i,2, •••) ^n^^ur^^tt^o Pp^h 

- l^s^lCD^lffi-C, Aw(s, x i)<6 Wc 
tx i ^r^^^r fcttUMM-S. HBo«3S^offilK:o 

[0 0 3 7] j^_h, fiSf^cofc^^^^°^-^<t LT 1 

Awat, it±0 2^7r:M^I (s. t) <Df%$t 
Aw(s, t)= {w+(s N t)} - {w-( s . t)} & 

^©P^-e, Aw(s, t, x i)<5W:tx i 
&&#>tl&£\,\ ^tl\t, w±(s, t)^i±-Cs=0 
iC^f ITT^ S «lt»»ft»t + * r t *HM~tZ>o 



[0 0 3 8] ££>K\ ±X<DjjfalCttVX*ftW<D%}%: 

«r#<5fc«)ictt:^ «*.«H7 a, b ic^T £ b 

©^J;9mWTfc5o 08 a, b, cfl3oOft«» 
x ^ tf>'« * - > (CM L T^l Wlft 4NAIJ2 {£55 < it* 

£ 0 El8cG>»£\ x, yffi;frr*]fckNAfiV~2«£:fc 
x, y ftfa&MZttT &&&&&&& L<'<* — 

* ±"C^ ^-VCDWT^b A— /I/*? * fpj i£ J; 5 ffil PI 
fclCtt* 18a, b, c<D%ti$$:, ^^^J^Lf^9 0aiHl 

Srigffi ut»&tcr*, x, yjjfaskMc&rzs**—^ 

fiU leI*r«^*r9 0aElsNKS*fcli 

[0 0 4 0] |^3lc^UfcJ: 5 teWHffl4fcB$'':7 h-^* 

l^ZWf&ia^ ®7^Ufe<t 5?fc2*5clHlffr» : jF-^ft 

[0 0 4 1] ±BiRJ8ttHRfcNA©iriit>fc 
«L*^i8*:-rS. ~<Dtc#>, NA0. l~0.2g^3t 



[0 0 4 2]^, *»WWl, ORlE]tfr3M6**'frfcL 

^Tfc < Lfc t 6 4v\ BP*), 0 l <D 

*»Wfl, B*r***, Raf**», S^-tiP,^ 

ica 

[0 0 4 3] 

«K«1) *»W NA=0. 4 5, KM®. 

»f sr. 0 9 tcm^td^-r ct o 

^^-V^t^^^l 0 3 ^Atf: 0 X, 
V^^—^—V (W&tt) 1 0 4±lClS©Ufc^3i/N 
-10 5^«^10 2«C, Jtffifcjtote'** — 

0 6 Sr. — >-<^d[|^i>^N— {c^Si"6J:9(- 

JfALfc, 3 0 0m m» 1 mm^C 

r'<^ — >\ ^^^-vrai=X/NA^S i 

mtEL'^—isb bfc e -^^^flaa^^&Ri 0 3±© 

fcftoffiffitfs i 8 oa-ftt^Jzptc^L/Co rtL^co 
L/Co X, ^**<0j»03ft^*l 0 7{|IJIC X gl.2m 

[oo44] 103 mm<ovmte=f-<onm. 
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"Cs <XMW5E7-f^— 1 0 9«U £t£jiiElHl#f1fc^<D 

(H**"f) t*«t®J«l?l da^-f) 
-e#S 0 *:n^— 0 4_h(^^it7t^ 

Zoic, *^^-JB*«r7^-K^y^ ur*^*3KR 
D«>±IB0»rlfr?^» LTiRSIJijESrlS L 

100t r^oiyN— 104^ 4 : 1 <fc&K 

[0 0 4 5] ±E«*K««rfflv^r, iW«^>7 h 



tlB^7h^^^J:^}fe9 0nm OTl80n 

fcMtt#i*i (y^*r&j) <dm&&&. fm*syv^*t 

%m^X^rm 1 4 0 n m (j^M 2 8 0 n m) mffi"T?feo 
[0 0 4 6] fc*5, ±(D^Jfe0Htt, N 

[0 0 4 7] (HJfefll 2 ) Htfrfc^iSAfctt o l|K 

»ALftV^a»***<O^^^Hi«ffi, hi ( i =1 
-6) ttB+*>Bl*r^i\ m#f»^A, B, C^x 

T±^«SrW-t-S*j»tc»-t-5«iR^w±(s)tt, #! 
[0 0 4 8] 



w±(s)=wu±(s)-fw s ±(s) 

wu±(s) = C 1 h 1 +C 2 (s 1 )h 2 +C s h 5 +C 6 h 6 
w s ±( s) = C 3 h 3 +C 4 h 4 

C 1 ^tan[(s±s 0 )/M]/M, C 2 = tan[± (s x /n)-(s±s 0 )/(nM)]/M. 
C 3 =tan[s/M]/M^ C 4 = tan(s), 
C 5 = tan[(s±s 0 )/nL C 6 =tan(s±s G ) 
IIT\ w u tti±"C s = o i:MLt*^4*», w 

s tt##ttrt»MM- 0 f§.U s 0 =NA. Sl =A/P 5^1 
AT'fe^o s G (NA) , «/JvR*M. 3S^3£S«0>© 



fl^^-*, hi (i=l-6) RXts^tto 

X, wu±(sh w s ±(s)lc*tUTJDlSS:ft^ti-'< 

b/c 0 
[0 0 4 9] 
[^1] 



NA 


0.1 


0.2 


0.3 


0.4 


hi/hs 


17.352 


16.167 


14.263 


11.343 


h2/hs 


0.529 


0.995 


1.343 


1.507 


h3/hs 


24.014 


22.600 


20.137 


14.819 


h4/hs 


0.368 


0.485 


0.652 


0.920 


he/hs 


0.01 


0.01 


0.01 


0.01 


S1 


1.226 


1.259 


1.300 


1.349 


Wmax(s) 


5X1 0' 9 


3x1 0' 7 


4x1 0" 6 


5x1 0 -6 


Wftax(s) 


1x10' 12 


1x10- 9 


2x10 " 7 


1x10" 5 



w 



Jiiax{s) = max[w+(s) - w-(s)] 
s1 =nX/PA 
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[0 0 5 0] WtfrhfrfrZ) «£ 0 NA=0. 4tC*5l , > 

[0051] 3 ) mmrn i ^ 

Rfi&JJii^-C. 0. 1 m mfSfclHvi' — /KOD R AM^rffr^jc 
LfcWKo^Tit^So Ell ltt, ilEv^M^cof^K 

[0 0 5 2] ^oi/i^ (0*Htr-f) *T»rtUfcS 

i Sfi2 0 1 JhlCTV y ^>a 0 2&tfy— h 2 

0 3«:*«tfc (iiia) 0 r^yi/-^ isRW 

l^bfeB3t^E^J;!9B3tLfc 0 ^^^.u 

[0 0 5 3] &t£, ^■Y^v'* — 2 0 4&U^^^ h 
^-;V2 0 5 Srfl^Lfc (011b), h* — 

fgiJigftf&2 o 6. /v (0*Mtrf) * » 

2JiSfl^2 0 7*»rtUfc (011c), ftlMBlft 

(o. i umL/s) temMMtmi/? h^x? tmm 

rco<!rt, WWPICJRJHijE7^/u^-l 0 Q^lHlSffe^ 
i:<b^ic9 0^[H]^^-yrfc o rixiai fS£«t<oM^r^ 
iCM^$ia*ft^UT^rRJtfe#^U{C0. 1,/mL/ 

/< 9 — is&zf? r << ^wn' s/ i/ 3 >v< ^ — i/ » 
o. 2 /im/w— /wr*is:ti-^txr*5^ , #3£i^£rj3^&^ 

[0054] (n»«4) ^(c, ^sinojsuoiafeM^ 

It, ^H«r5MMfflta (DFB) u— if-£>Sffic 

jg^bfc^^OV^-Cjfi^So S^BtCli, NA0. 5 

hDFB V— ^-OffiHxatC*5V^T, B^HftSliiSfc* 
&/BV^T«J«LTV\fcjaj»l 4 0 nmOlH]|fT*&^-^, A 



[0 0 5 5] 

£I3:ttS<t <bt>{£, ±|ElHl#f*^tc«t»)lHl*TSttfc*0 
-t(DNA*^®^(Cflt^:2^{CLfc^t 

aLfc»/hs»*yy^77^fflv^ ^o. ^ 

m^7^LS I toK&tiiSimtftZo 
[0 0 5 6] 

[mi] *^(cJ:5-3fe^<o^^Sl*«M^ 

[03] *IBWJcJ:5-5t^*^ffi«^7 h^^^Xtt 
[HI 4] #*WfcJ:5-***OiB*©JKaSria»** 

[0 6] ^^JctS-^^o^Sr^-rtt^-Cfe 
[0 7] ^T^^53tfWi:^ia^#P)W 

[08] ^PJT^V^S^^p 0 ^<b^H{C < t *5#P>^ 

[0 9] *»W<o-**«*cJ:6»»«B<D«rt«:*-r 

[010] *mmmmnmm<Dm&*7Fi-m-etbz>o 

[011] *»W©BU©**«fcJ:*f f ^>f^fM(ia 

5. 2 0-J&<9, 6. 2 9-» x A, B, C—EWf* 
^ R--^, R0, RO' -OftliHff*. Rl, R + > 
Rl" -+Hfc|g*f*. Rl\ R l»C0*f*, 
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AO. Al-lHlSrte^AJiO^ BO, B 1 -lHj*f*& J P 
BJKD/SU CO. CI, CI' -lHlSf«H 5 'C±©jR, 

q> p, q' -«ffi±«>A, 2 i-fle*aaa!^^^, 

2 2-1 2 3-«^, 2 4-1, 2 5-M 
0 frits 2 8-+l«, 51-M 52— 
1 -ia#f»^A_h<0/S, X 2 , Y 2> Z a -H*f»-?-B±0 

[Ell] 



/SU 10 1-^^ 102 

1 0 3- -SH*£ttu 1 0 

1 0 7-JHW>fc¥*, 10 8-»m 1 
0 9-*H6*|E7-f/P^-, 1 1 O-^T^-^fWW*. 
2 0 1- SiMs 2 0 2-T-fyu->3^ 2 03 

2 o 2 0 7-g2isas o 



[132] 



1211 



[03J. 



[04] 




[12 7] 



ims] 
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